Differential efficacy of gels derived from small intestinal submucosa as an injectable biomaterial for myocardial infarct repair.
Injectable biomaterials have been recently investigated as a therapeutic approach for cardiac repair. Porcine-derived small intestinal submucosa (SIS) material is currently used in the clinic to promote accelerated wound healing for a variety of disorders. In this study, we hypothesized that gels derived from SIS extracellular matrix would be advantageous as an injectable material for cardiac repair. We evaluated 2 forms of SIS gel, types B (SIS-B) and C (SIS-C), for their ability to provide a therapeutic effect when injected directly into ischemic myocardium using a murine model of an acute myocardial infarction. Echocardiography analysis at both 2 and 6 weeks after infarction demonstrated preservation of end-systolic left ventricular geometry and improvement of cardiac contractility in the hearts injected with SIS-B when compared with control hearts injected with saline. However, the SIS-C gel provided no functional efficacy in comparison with control. Histological analysis revealed that SIS-B reduced infarct size and induced angiogenesis relative to control, whereas injection of SIS-C had minimal effect on these histological parameters. Characterization of both gels revealed differential growth factor content with SIS-B exhibiting higher levels of basic fibroblast growth factor than SIS-C, which may explain, at least in part, the differential histological and functional results. This study suggests that SIS gel offers therapeutic potential as an injectable material for the repair of ischemic myocardium. Further understanding of SIS gel characteristics, such as biological and physical properties, that are critical determinants of efficacy would be important for optimization of this biomaterial for cardiac repair.